Effects of lead on long-term potentiation in hippocampal CA3 vary with age.
The effects of lead on long-term potentiation (LTP) in the hippocampal area CA3 were different in 30-day (P30) and 60-day-old (P60) rats upon either acute perfusion of lead to the isolated brain slice from controls or when recorded from slices from rats after chronic developmental exposure to lead. Lead caused a significant inhibition of LTP in 30-day CA3, and a significant potentiation in 60-day CA3 with either exposure paradigm. Consistent with the effects on LTP, lead inhibits phorbol ester-induced synaptic potentiation in 30-day rats and enhances phorbol ester-induced potentiation in 60-day rats. Protein kinase C (PKC) has been implicated in actions of lead but previous investigations have reported either a stimulation or a blockade of PKC by lead. Our results are consistent with the hypothesis that the effects of lead on LTP are mediated via an action on PKC, which varies with age.